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-J f i^LT7n-f-f VrXT^ 7 a. - v a vgp^^^ 
«SfiKiiV>-C, ]-30±fE7n-70^fOi- 

MOS h 9 > v'J* ht^- hTO^SS 
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1 

lttE3t**Jft*^-«r«aS^^ ?f**Lf«L, ItE 
V - * 7 * n 7 T > 7* IfcBX K 1 ittJBJ*t * t t *W 

tfrE3fcME!MK WM O S h 9 > * r- h t ¥- h 
T * -5 - £ 4r 1 1" * @#*«^fio 
[fiS*JS3] flW^KEfcOHfl*****''^ 

5 ] 1 KE*OHlflE*HMi«*v»r, 

[flt*#6 ] 1 UE«©B#JMM*1I***Mi 

So 

[H#«8 ] 1**3! 6 fcE*©PHiaM*«*v»T, 

ffiE^m^^S^-^ thUzj > ? — V — 7*4 K <t 
& 0 D D&tf E VENt^i Ltlfetf'f * - > 
* <b © * - '<k * t i" 4 BfMftffcieit. 

[0 0 0 1] 

<£> o 
[0 0 0 2] 

*#U jfi*t'J70»IW*tFETfiiCCDii 
»ttfc*ia 0 -o@#S«*^i4*:R§my&> ^-v# 
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**£>£ 0 Z*<D9-'{ ~7<D*k >-*J*i4 I EEETR 
ANSACTIONS ON ELECTRON DE 
VICE, VOL41, PP452-4 53, 1994 

<O0E&=tgfi£El (B) XtfBfffiH (A) «:3r*\> 4fc. El 
1 1 (C) {43fcfHE*»Ojfc^h vOSfl+OtMSWR 

smsr. mil (d) <43te^h * ^»«&o«raott!B 

[0 0 0 31 011 (A) (B) U*V»T. llifctME 
io 2I4MOS h7>y^M:U7* h^- K 3 

l43fcj*;W 7fMOS 4 14 'J*? hfflM 

OSF7>vX^ 5liy-^7*p9T> , /M0Sh 

7liV-^7*D7fl*M0Sb7>y^^, 8 14 
PS ffi#ei£MO S h 7 >*J7s9^ 9l4^ffi*te^MOS 

[0 0 0 4] 4fc. 1 1 8 14^- 

4tm. 1 9 14— «B#ij S i . 2 014— ■S# 1 JSi, 
20 2 liin+ 7U-f>f V^T^^ 7a-ya VfiWt (F 
D) T*>^)o *-b >*(04#ft<^ 1 o(47;VCMO S 

[0 0 0 5] ^fcU»flf*tt*:1Hr*^a-<&o 3fc1** 
JE<omS4-enSDi"^o FDS6 2 1 I4*»*K ^ > 

^HSjiT^i, IE?Lt4PM^^^ 1 7«raLT» 

10 0 0 6] JtMjMSl, PS-)xJH 7 t¥T)U2 
1 O ltd ic C4&&M OSf7>v^^3i:Ux^K- 

»«*^jssftT^&-fc*. ^m^a c t 3 t4mT-t4 , 7^ 

h^- b 2Tt:ff«t-& (Hll (C) ) o Sc^ffiLtK 
8»:ft & t g^M O S h 7 y 9 3 TO»SS: 4 < 
40 L. 7 ^- f^- h 2Tom : f'*FDgP2 1 

(011 (D) ) o ^<Efit*4«:*, M^^X 
*4jfe«8E*»l Ki3V>Tl4f&£Lfcv»o FDSB2 1 tcm 

^*«iEasn-6i« : J-o»^iBi:rFD»2 lotfi* 

7*D77>^M0Sh7>y^^5O7-^HLT 
T*i^>o FDSB2 1 Cis^t, M:±4kTCy 
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>^LXmmLX)S^, Mffl*tOHSr«ftW 
10 0 0 7] 

*«TNi, #HBfc7* MOS h7> 

# 4 *Te»li]i!»4 CCD^^f 

* t <h * < 4: o T L * -5 t v> -o iz<K&i)<$> o fc e 
[0 0 0 8] X, TV»*frd 

[0 0 0 9] *&m\Ztol*i\o>Eto\j.ciAOS±yii- 
in**B*«T*T-5£fc**«U S&KDnJk ifcbDtt 
[0 0 l 0] 

sMSBUt. ±IBi»*a 20 

/:FD^tV-^7*D7r>y*SItCl«I 
U -e-OFD««tca*o*«|CJft«i*tMOS h9V 

[0 0 l l] tofl&ftfcj: 0v-77^D7<riMOS h 
?>*JX9T>7* *?®IRfflMOSh7>->'7^, 

y-fey hmos ^>s^x i««tt 

I0012JI, FD^OSSMOS 30 

[ooi 3] phiz, smitties^vaT, ftvx&x 

S 1>7>^^- h£®i2II]g&«DMOS h 7 

a-c* t-*-*. s£±EB*attita*tt . 

[0 0 14] 

[0 0 15] (»1 jtJ6«) *««KJ:«*i 

;®s-^-fo 2j« so 



** >^ UT, 1 9 2 0 g|x l 0 8 

10 0 1 6] ill:iv>T, 1I1MOS F7>->^^y 
- hir- ^T0^2jg^t,i47fc^^^7t«g!! 
2<±-7*hr-K 3li^-f7fMOSF5 
4li'Jt?HMOSh5>^^, say 
-*7*D7T>rMOS h?>^*, 6li*¥3iiK 

9<i^i±J7J^MOS ^ V5>;*^ lOiiBtffl 

isasfcm 1 1 aBtBavwgftcrs. 1 2 

¥KaMOSF?>y7^, 1 3ii7jt¥(fc7jigi';-t ? j. 
MOSF7'/^#, 1 4 liJt»a*T>^ 15 1** 

¥7t*HE&. 1 6i±Sii:7tatip]Krab-& 0 

[0 0 17] fl 2 KBB8**>tfBB ramtcis^ 
T\ 1 7liPl7x;K 1 8«r- hmtm, 1 9tt- 

»§#';si, 2oa-ii#vsi, 2m n *7D 

-74 > 4 y i-y 3 >g|5 (F D) - c$)So 210 
F D liaiO«SSMO Sh7>-^^^L r»j©#*£ 

7>^^30KM>iFD92 l**aftLTfWB 
-fkt FDSB2 1 ©#*fi«t=J: AagflErtiitH^-c-v,^ 
A 1 SS^TF DSB 2 1 *r**LT* Av»„ 
[0 0 18] HSO^Sv^^-f. S-^^r 

[0 0 19] $r£K££B»l 6^t>©^^ 5 >^ai 

U -b •> h-tSo itzfflW'iKA $ R0, I P GOO, i P Ge 
0*/W£U 'H7HMOS^7>-^M^> 
£ L, y*W-h 20-l|#i; s i 1 t L 

TiS< 0 B»*JT0»=j3v>T, «WP/tA,.X ^ S0*'W£' 
U SIR*-* 7fMOS h 7 6 ft 

1. Sf£2 VOIJWH^ti. 
R0£o.?iu FDSP2 1 0>;-t-> h^atft, FD§C 
2 1 *7XJ~7-< >yftigt L. V^7*D97>7- 
MOS h7>y^?5(0y- h • v-^B^ju- iL 

DSI5 2 1 OW*ffi*V-^7*n7ttftr»»SiCTO 

1 0 Kmj3Zlt& 0 

jO 0 2 0] ^tc, *1 >OB*Ojfc«e*a**- 

frdfe*, MSI ~7 4~><Dffl®;-Ovx f TXOOb^J t L 

^!IT2 Hi5^rftUffll^<;i'^ ^ p G00SrD-i: LTT»f 
So i^7* h 2<DTtrfe^oTV^-*-^>-> 

«23l**4i?*«ffB«*«»SLv» 0 «oT5E^<gas 
BjeWtt-Ct^tfcftv*. 
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[0 0 2 1 ] B#*JT2.T7* ^4*-K©****» 

I^V-^7*D77>-/MOS h^Vv** 5ri*70- 
f'f>^«it , s.5ro-e, FD»2 l©*tt*>**IT3 

*tt*l±**t-Pii*«**Cwl 0 tCTSl 

it* ») , IMHIT4 OW»' < *^ * H C *-Wf>W t LT 

*spflJS<ft'J-fes' hMOS F7>-/7? 1 3«r«aLT 

TO 1 Oidsl l©i»lMMi»l 4 1CJ:oT, ^tbiHil 

f3 0- 1 2, 30-22 ©^m^li®^ 3 0-1 K 
3 0-2 1 0 t CtsI 1 

[0022] 3^nife^i-c«i> jstttMjvour**-?^ 

tS5fe(?3CD S (Correlated Double Sampling : — * 

[0023] s«^*ctsi i KBaa*a#L*:a. 
^?4t»aLFD*2 i *«igvDDK';-t -y hi- 

Sc .il5-f >©^«K»a f *7 Lfctts » 2 7 >f V© 
R*HlL**T-5. *2 5-fV0K*ttLtt, M*^** 
^ TXeO, WW*^* ^ P GeOtBfll^eib**- 

S*Cto1 0 t CtsI 1 U3=*3fc*W**8tU BftU* 

xo f i?m**^'?ai-ro fiLL©»BiK* »k »i, *2 

£IIB8*7gft£-£, H*U*2n+l. S&2n + 2 (n 
= 1, 2, -) ©R*fflL*fr;tl*£1B*tt:£Hi#tf , * r 
BD*., n = l^li, *-fW»^^^Sl* 

7. I TN, * TXOlfr'W t •MP'**'* * P G01«r 

B#;W t LTlf 30-31. 30-32 ©H**!** 
g?*ffi-f<, «v»T, WW-K^fTXel. fiPGel&tf 
±Ei:m#U»lHil^^*9J*Ill'"C, IS30-41, 
3 0- 4 2 frtt*tH1"o 
[0 0 2 4] H*Ul*OV-^ 
7*n7*»»t1*»^ 2H*Ul*L«>V-.X7*n7* 

v** 5, SiRX'f JfMOS F?'/^?6, 'J* v 
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li^O«ft'fkt-^4®^k* f ^5l'C&4o X. FDBU2 
l*21I*-C**4b***-^»=*^- V-^7*o7 

[0 0 2 5] *fS^<DSU<0^mt L-C. 2IfW±Wf 
-!§-*FD8B2 1 HUV»THD*i-*ik»=«t9 S/N*I"I 

io T2«*«*©in*©»fr«>*4' 5 h*H4 
K jjtj- 0 ^umc^- KOH 3 Tt±lWtW><fl'* * TXOOi 
W»/</u* f TXeO, «J*P'<** * P GOQkW)*'**'* 

# PGeo<o5"f iiB*fl"f trv»fc#, mn 

<D$ i 'kl±fflt9 4 5->^f*4. BD*>1B^3 0-1 It 
B1S3 0-2 1 t*feWWp^«*Ul+fc»i)K^ t-fftllfP 

St*ffiU MAX** ^TXOOtMft^^ # TXeO 
£, RXffflffl'**'* <f> P GOOiftW^A'X # P GeOfc, 
jzAmm^^ n-iLT, FD8&2 1 ic^i"4 0 
20 iftnj: i} % RH**J»c±T2oo*«*lft«l«>«** 
FD6&2 1 -Ci)D#i-4C:i:**BTtfei:>5:4o tSoT, 13 3 
(0^'f5>^lcJ:42O<0^'f5 >jr*mffiLrisll 

-< = v^riCJ:4nW»ft*BL0 4"f 5 vector, « 
[0 0 2 6] ±B**«K4sv»-r»i. FDU2 1 t^2o 

[0 0 2 7] ^:||Jfe^l-i3V»-ril*SP3 0«0#MO S h 

-CPMOS h^v^^TWjfti-iOfcSaiWteT* 
[0 0 2 8] (»2Hlfc«) H5K*»W»-J:**2« 
40 ^K»* I tr*4*KlEa^-f ^2 2 ?r|£ltfcii:«r4# 
Jt, ^3 Vt»4 5-f V<7?JDga S) brx4#, 127 
JifiafeX-f 9f"2 2****fc»- *2il»39-f VOID 
[0 0 2 9] KI2 k»3 9-f >OiD»0»*. » 1 7^ 

Vm'<»X i TX01, W»^<^^ # P-GeOiWW^^ 
so ^PGeltnB»t-'W. a- it, W»^^#F4>«I 
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RttKftl&LT, H^3 0-2 1 bW$k3 0-31 <0I1 

*m-?-5-3iaMi i k*«u y -fx^s-*-* >-t 
w$&3 0-22 tii^3 0-32 owmm^z^m^M 
z>o . wixm37'Otm4 74>ki>m%!i%®m<>* 

?"StitnEPJD LT, MSI 3 0-3 1 ti!3 0-4 1 
«0IIi3|-f§-§-£> 5C/If 3 0-3 2il^3 0-4 2<0 

(0 0 3 01 &-=>T, ®5<D®S&mi£?-v 7\hK» 16 
<9.£ 7 fcHt-fe^'f *S!7-f KfirMfiZ-rtiif^ NTS 
C^OjfeStciixl^ ODD (^f&) 7-f-/H*T« 
AJxtflgl 7'f>t»25'f LTCy +M g , 

Y e + GOi±J7ji, 3 7>f >t%4 7>T XDfO 

UTCy+G, Ye +M g OitS*^fll^#-2)ii:**T- 
i« even mm y-i -;pkic±5v»t ^Ai^ 
2 7 4 > tifc 3 4 XOfilb LTCj +M g , Ye+G 
OffiTJ t, «Atf#3 7^ >i*4 5^>C y +G, Y 
e +M 8 O Hi *>*-U*jfe 
£<DTVj£jfe (NTSC, HD) Kd3tt*I$& (frl/V 

■fefi-f - £ K4i £ i t pj-fg i & e 

[oo3i] ^njfeCTtcisv^Tt. mm>f 4 s.>y 

3 U^-T^-l' 5 y?\Z XiXnJkm\Z'&^X&Wm<0\X, 
* « K R * tb - t & T # * o 
[0 0 3 2]S£oT, a^jfefllK ifttf, l^-YV-ftL 

tzwmnftim^r* mjj-t *> i t imm t & -> t t 
K#iD-t&tf>»?-c&<, 1113x^4 izm-rfj 5 > 

^T#®^jr^?riJ^3rLr»?*ttJL^tJ, 2®« 

[0033] Giz&mmM&mn 

u ^.m^rmntati) *st*fTAur, m 

immwiX'Sz-mx'&otz. ^a5SD#niB&^^ 

St^^K t£*OCCDffl<9#^&g|n]g&5ii^<ot 

[00341 (m3nmm) mnz*ftwiz£z%3n 

^MOS 2 3 *lft»tfc£ 

[0 0 3 5l 17 Ki3V»T, ^ftUffl^^^^cO^l' 5 >^ 

#;Kg2, H3 >OM<^ai Utcijv^r ftdlBy*^ 
* 0 F tftU©^-?^^ jS TXeOil^BflCN-f £ U 11313 

o-2 1 e>3tw&&%> i con.$j twm 3 0-3 i ^3tm si 
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£&6B 1 Otfi a 1 * ■< v •f-M O S h 7 > ->* ^ 9 2 3 £ 
gai-*;:£rSDgs*u 1^30-2] o$s3Imos 

5> 7fMOS h7^y^^ 6 

^«^fi 1 1 K<Ea**L* 0 

[0 0 3 6] £-5LT\ E16 IC^-rffife^-T'f ^S7-f 
***»JS1-*Uf % ^2llife«f!Iira«JC, ODD 

iLTC,+M 8 , Y e +GOffi7Ji:, ^Ix.^3 7 -Y 
10 > t^4 7^ y<T>mt LTCy+G, Y e +M g Otiit) 
ZMlznzzttfxZ, EVEN 7-f-;UKlc 
■fc^Tfc, W|x.»f*2 7^ >t^3 XDmt LTC 
y+Mg, Y e +GOffi^3i:, m?L\m3y>(>tmA 
7-fVCy+G, Y e +M g (^ib7J^flStC#^i ktfX* 

[0 0 3 7] ^oT, -f >f- ly^mSbizis^X, OD 
D7-Y K-CliFDgBTiDgS-^TV^ EVEN7-f - 

MLX, FDgB^tb7J$-e* 0 i*,*A,EVEN7-f - 

r, FD^ss-ii^'-rr t^< > t v^aE^ortet ^ 

t-C. Sl2*Jfi^!lifBl^l^ g-m%Wi%m^-t:&i>c:i: 

[0 0 3 81 (»4I*W 08 IZ*^(CJ:-&^4|| 

^%\zy * YY-Y^m^irs pn7*F^t-K2 
30 4 Srfflv^^i t 4r#«4i-* 0 H 9 UM^oBfMglS-^ 

[0 0 3 9)18, SI9 0»i^«:giS1-^ 0 SfM«|^ 
A/^. 0 R t LTFDSB2 1 ifM VDD»c; -t v Y 

L> &ffl'i)VX j, S £W i: LTBgdl7jS-S«§a: 1 0 
K^«U ^UftU^)/<^^ ^ TXOOSr-'N^ t LT, pn 
7*h^*-K24 V-^ 7* 

0 n 7M 0 S h 7 > ^ 5 , WR* 4 y fMO S hy> 
6 ^LtSagf 1 lKlESLT, ^X$t}- 
SrHUliiiI>ISff 1 4i:ict*t>-t;vu II«ft-f-V0U 

- K2 4 lzm.ffi*limLxmA-lii-tZ\ti>*XZZ, 0 
[0 0 4 0] tfz, ^'f yfMOS h7>v^^5-iiin 

■tzztx. &2$kmmRv ! m3nmffl£mmz^ ■< > 
» [oo4i] (msnmw) mi oiz*%yaziz>%5 
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Z B J: $*lBr»&1-*llfW»*H>«"*"* £ 

[0 0 4 2) El 1 0 U^-T«3SOli3SJi. i8Wpn7 
[0 0 4 3] 

tf-»*jl6Lfc*«P^ «lftir»4CMOSh7 

> 9 iH-fe ^t^SSt # 4 fclfiu JK*T * i 4 

ifrMit iv^ 4 o 

[0044] BSHS-f-^Jng. *un»*ett*tt«> 

■C, fclirfWife HJtJS-C £ * £ v» 3 * * * . ■ 
[0ffi<ofB#^Si^] 

[HI] J: 4* 1 Hlk«W«*fl9ia»**BI"^ 

[03] #5&KKJ:4*l!&ifc0! < *>* r 'f 

(1) tfel.o 

^ 2 ^ ^ 

[15] *»5l!»=J:4l|l2*16««)WttEtt»*BI^ 

^5 -£> o 

[B6] ^^m\^^^2%i^m<r>^^^-v'f^ s 7-'y 

[H7l **W^J:*»3*ifc«o«t»»fl9liIK**B-r 



[H6] 



[B9] 
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[Ell 0] *«9l*cJ:&»5*lfcWl^li*IBfBBI'C* 

[mil] tt*oH#*«*«o«*iatt«j«-H^* 



10 



20 



30 



1 
2 
3 
4 
5 
6 
7 
8 
9 

1 0 



2 2 
2 3 



TKT^S^^^f ^fMO S h 7 

*¥«£3SM OS b 9 > * 

p ^ x;v 
— « B#V S i 

-» m # y s i 

n + 7n-f^ >^xV 7a- v 3 > 



[HI 0] 



cy 


Ye 




6 


cy 


Ye 


G 


Mg 



ij/,^^! ^ A J ! 

i ; ilTi \ . ...} 



I j 

P ^ a 




